Insomnia is a major health problem affecting millions of people around the globe, particularly in the developed world, substantially impacting on individual work performance and raising disability costs. Insomnias can be broadly divided into primary and secondary types. Primary insomnias can further be divided into parasomnias and dyssomnias. Diagnostic approaches to insomnias can be challenging, thereby complicating the treatment process. Obstructive sleep apnea (OSA) falls under the category of primary insomnias and is a good example of frequently missed diagnoses. The goal of this paper is to document the development of a self-reporting sleep apnea scale based on graded percentage scores to correlate with primary, secondary and tertiary risks. Scores falling under fifty percent represent primary prevention risks of OSA and suggest possible interventions. A score of fifty percent highlights three core symptoms on the scale as described in detail below to represent early detection of OSA or secondary prevention. Finally, scores exceeding fifty percent will include associated risks of co-morbidities as well as other factors contributing to OSA, or tertiary prevention, with separate scores assigned to individual risk factors. Analysis of final scores on the proposed scale would therefore, in our opinion help achieve the goal of grading the risk of OSA from a multidisciplinary preventive care aspect.
INTRODUCTION
Obstructive sleep apnea (OSA) is a breathing related sleep disorder categorized under dyssomnias. OSA is very common and often thought to be closely linked to age, male sex and obesity [1, 2] . However, this is a misconception as it can be unrelated to age and obesity with an increasing prevalence in younger and non-obese individuals [3, 4] or the "atypical patient". Awareness of this condition is low, and OSA frequently goes unrecognized in various health care settings including medical providers, health maintenance organizations/centers, hospitals and nursing homes [5] . Morbidity and mortality rates related to OSA, estimated by both direct and indirect costs are staggering due to under diagnosis of the condition at multiple levels of preventive care [6, 7] . In this article, we will highlight the increasing prevalence of OSA [8] by introducing a simple self-report screening tool to rule out OSA at all levels of primary, secondary and tertiary preventive care. Increasing OSA awareness in the extended medical community, as well as in the average person, can promote better clinical outcomes and overall improved quality of life.
The study also reports a significant link between DMS, EMA, NRS and other insomnia symptoms. An estimated 10% of the adult population suffers from chronic insomnia in whom primary insomnia comprises 25% [10] . OSA appears to affect between 2% -4% of middle-aged women and men making up for a large proportion of primary insomnias and potentially accounting for many sleep complaints in adults in primary care settings [11] . Obesity and increasing age also play significant roles in the increasing prevalence of OSA [12] . The rise in body mass index (BMI) and medical comorbidities are shown to be directly associated with both the prevalence and the severity of OSA [13] . Obesity is a growing global problem associated with serious morbidity and mortality with sleep disturbances at the core of comorbid pathology [14] . Evidence from the literature relating to childhood obesity (with a prevalence of 30% in adolescents) and growing concerns of pediatric sleep apnea in older children and adolescents mandates a closer look at the disorder from a primary prevention aspect [15] .
A healthy lifestyle with regular exercise associated with weight loss has been shown to reverse or improve OSA in selected patients [16] . On the other hand, obesity, aging and snoring do not represent necessary diagnostic criteria for OSA, and reliance on these symptoms may lead to failure to assess for OSA in non-obese, young individuals who may still constitute an "at risk/atypical" population [4] . Therefore, it is important to consider symptoms such as daytime sleepiness, fatigue, depression, lack of sexual desire and headaches in the diagnosis of OSA regardless of associated conditions like obesity, snoring, and advanced age. Characteristics/type of insomnia, duration of insomnia, level of occupational and social impairment, along with headaches, depression, anxiety and sexual dysfunction in an individual should prompt the primary care provider towards screening and early detection of OSA [17] . Appropriate diagnosis of OSA is also of immense public health concern in all aspects of preventive health care [18] . Observational studies indicate reduction of motor vehicle crashes among drivers with OSA when diagnosed early and treated with continuous positive airway pressure (CPAP) [19] [20] [21] [22] . Failed primary preventive care measures (risk reduction) and low awareness (lack of education) could ultimately translate into higher incidence and prevalence of unrecognized and untreated OSA.
SECONDARY CARE
Early detection, or the identification of new cases (incidence) should be emphasized as OSA is frequently under-recognized, thus, delaying interventions that mitigate complications. Although not absolute, obesity comprises a huge risk factor and BMI is an important benchmark for OSA risk [23] . One such example is the increasing prevalence of pediatric sleep apnea associated with the rising epidemic of childhood obesity [15] . Frequently, overweight children present with breathing problems that impact sleep which may translate into behavioral issues during the daytime (hyperactivity). These behavioral problems (hyperactivity, restlessness, disruptive behaviors, poor concentration and attention), may be commonly labeled as attention deficit disorders in children who may receive stimulants due to unrecognized OSA [24] [25] [26] . Another potential site for early detection of OSA would be ear, nose, and throat clinics where nasal septal deviation, enlarged tonsils/adenoids, and craniofacial abnormalities may be considered breathing problems as opposed to breathing-related sleep problems [27] . Lack of proper screening for breathing-related sleep disorders in allergy, immunology and pulmonary clinics, especially in children, could lead to increased complications secondary to decreased immunity resulting from hypoxemia and insomnia due to OSA [28] . Prevalence of metabolic syndrome in association with obesity continues to rank high in almost all clinical settings drawing more attention to primary preventive measures [29] . Screening for sleep disorders, especially OSA, in patients with cardiac risk factors associated with myocardial infarction and neurological risk factors leading to strokes is uncommon [30] . The current obstetric literature points to the growing risks of maternal and neonatal morbidities associated with OSA complicating pregnancy [31] . This risk is amplified by pre-existing maternal obesity and hypertension leading to pre-eclampsia and preterm birth. Early detection and use of CPAP is thought to significantly decrease these complications. In psychiatry, symptoms such as insomnia and depression are well known to have a bidirectional association or relationship [32] . We have in the past described the link between OSA and depression, which is frequently overlooked due to lack of proper sleep assessment [33] . Most psychiatric medications (antidepressants, mood stabilizers, antipsychotics, sedatives and anxiolytics) carry the risk of weight gain and metabolic syndrome making a strong case for pre-screening of breathing-related sleep disorders mandatory [34] under those circumstances. Early detection and management of OSA could therefore decrease the prevalence rate by decreasing tertiary care complications related to preexisting pathology.
TERTIARY CARE
Increased prevalence of OSA remains a problem in tertiary care medicine as described above and can masquerade as complications of pre-existing disease entities, with progression of the underlying disease process. Examples of specialties in medicine that should increase screening for moderate-to-severe OSA are: 1) Anesthesiology, to decrease the risks of peri-operative adverse events [35] ; 2) Cardiology, to prevent acute ischemic events and repeated myocardial infarctions [36, 37] ; 3) Neurology, to prevent strokes in patients suffering from high blood pressure [38] ; 4) Pulmonary, to improve ventilation in COPD and other chronic lung diseases [39] ; 5) Obstetrics, to prevent complications associated with obesity during pregnancy (C-section, pre-eclampsia) and hypoxemic fetal complications i.e., low birth weight by improving maternal health and overall outcomes [40] ; 6) Geriatrics, to improve quality of life in elderly patients especially those suffering from dementia due to vascular or other chronic conditions where hypoxemia due to OSA can have a significant impact [41] ; and 7) Psychiatry, to decrease comorbidities associated with weight gain and metabolic syndrome [42] .
DISCUSSION
Timely recognition and diagnosis of OSA therefore, is an essential aspect of preventive medicine. The proposed sleep apnea scale (attached) is designed to cover all settings of preventive care with distribution of scores related to the clinical significance of symptoms. For example, scores under fifty percent may represent risks falling under primary prevention care and can be monitored longitudinally. Scores at fifty percent on the other hand, are indicative of early diagnosis of OSA and fall under secondary prevention and are represented by three core symptoms on the scale with scores assigned in the following manner; question #1 difficulty maintaining sleep rated at ten percent, question #2 occupational and social impairment secondary to insomnia also rated at ten percent and question #3 snoring with observed choking rated at thirty percent, contributing to fifty percent of the total score on the scale. The need for confirmation with polysomnography (PSG) in this scenario becomes crucial.
Scores higher than fifty percent indicate presence of OSA and complications associated with it seen commonly in tertiary care prevention. An example would be physical attributes seen in question #7 such as increased BMI, which is rated twenty percent on the scale. The addition of three core symptoms to question #7 raises the combined score to seventy percent increasing the probability of the presence of OSA related complications in a given individual.
Individuals who lack physical attributes (no increase in BMI), but respond "yes" to the question #5 representing sleep deprivation, fatigue and increased daytime sleepiness score ten percent on the scale. In combination with three core symptoms required for diagnosis of OSA, this would amount to a combined risk of sixty percent on the scale. Comorbidities and the number of prescription medications are each individually assigned a score of five percent (questions #4, #6, #8, and #9) contributing to the increased risk of OSA related complications. By checking "yes" to additional question(s) beyond the core three symptoms which comprise OSA, the "atypical but still at risk" population can potentially be detected with increasing sensitivity on the scale. Other significant risk factors such as gender and age are included in the scale but have not been assigned scores. Male gender and advancing age are considered high risk factors for OSA. However, risk factors for OSA can widely vary within a sub-group of individuals. For example, the risk increases in women during pregnancy, in children with moderate-severe obesity, in adults with coronary artery disease, stroke and dementia, in asthmatics with chronic pulmonary complications, and in psychiatric patients receiving psychotropic medications for mood or thought disorder. Screening for OSA and appropriate interventions not accomplished promptly may worsen the risk e.g. death during general anesthesia in people undergoing surgery.
CONCLUSION
Evidence based outcomes demonstrating the benefits of early or timely screening for OSA is currently unavailable to support the extended use of a graded selfreport sleep apnea scale [42] . Therefore, validation studies to incorporate such a scale for grading the risks for primary, secondary and tertiary care interventions in an outpatient setting are important. Validation and subsequent implementation of such a screening tool would likely have positive outcomes, and may also be extended into non-clinical areas to improve public safety by raising awareness of OSA.
